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7 Message from the 


Executive Director 


t is my pleasure to present the TDC Annual Review, summariz- 
ing the activities and accomplishments of Transport Canada’s 


Transportation Development Centre (TDC) for the fiscal year 


ended 31 March 2005. 


_ Research and development supporting transportation innovation 


‘is central to achieving Transport Canada’s strategic objectives. A 

| steady flow of new ideas is required to advance technologies and 
science that support intermodal integration, improved infrastruc- 
_ ture design, congestion management, supply chain logistics, and 


oe environmental initiatives. 


in 2004-05, Transport Canada began development of a new 


_ > ee R&D plan to ensure that the department is closely aligned 
with the needs of the sector and the government’s vision of a sus- 

. tainable transportation system that is safe and secure, efficient and 

_ environmentally responsible. The work includes examining how 

the department governs its R&D activity as well as its relations with 


: external partners and other government departments. 


De plays a vital role in departmental R&D initiatives, address- 


. ing policy i issues, regulation | and safety, technology development, 
operations, and tem ology transfer in support of strategic planning 
and decision- making i in the department, the federal government, 

_ and the Canadian transportation sector. [ts multidisciplinary 
| approach is designed to achieve the best results from the available 
oe through fostering partnerships with public and private 


sector stakeholders, research groups, and other government 


agencies in Canada and abroad. 


André Lapointe 
EXECUTIVE DIRECTOR 
STRATEGIC POLICY, RESEARCH AND DEVELOPMENT 
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Working for innovation in 
transportation 
Innovation is a critical component of 
Transport Canada’s safety, security, 
economic, and environmental policy 
initiatives. TDC’s research program 
ensures a sustained commitment to 
meeting Canada’s evolving transporta- 
tion requirements through technologi- 
cal innovation. 

The research program covers all 
transportation modes and all stages of 


the innovation cycle, from concept 


definition to demonstration and 


deployment. Projects are contracted 
out to.agencies best qualified for the 
task, such as consultants, manufacturers, 
operators, research organizations, and 
universities. 

Based in Montréal, TDC’s multi- 
disciplinary team of engineers, ergono-. 
mists, and planners direct project 
activities and ensure that the end pro- 
ducts find application in the Canadian 
transportation network. They also pro- 
vide a range of technology intelligence 
services for Transport Canada and 


other Canadian stakeholders. 
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By acting as a catalyst between 
government, industry, academia, and 


domestic and international 


stakeholders, TDC helps Transport 


Canada foster partnerships to increase 


other 


the efficiency and competitiveness of | 


Canada’s transportation sector. 
Internationally, TDC participates 

in major cooperative ventures with 

research groups in the United States, 


Mexico, Europe, and Pacific Rim 


countries through memoranda of | 


understanding, intergovernmental 
agreements, and scientific exchanges. 
Through its Research Policy and 
Coordination office in Ottawa, TDC 
represents Transport Canada on 
national science and technology initia- 
tives such as the Federal Partners in 
Technology Transfer and Canada’s 
National Climate Change Process. 


The Ottawa office also manages 


departmental participation in the 


federal Program of Energy Research 


and Development. 


Program Funding 
A senior-level departmental commit- 
tee is responsible for administering 
research funds, monitoring depart- 
mental R&D, and allocating central 
funding. A Technical Advisory Group, 
made up of representatives from across 
the department and headed by TDC, 
provides specialist and technical input 
on research priorities. 

Special programs augment depart- 
mental funding. In 2004-05 they 


included: 


e the federal Program of Energy 

Research and Development, 
administered by the interdepart- 
mental Panel on Energy Research 
and Development and chaired by 


Natural Resources Canada 


e the New Initiatives Fund of the 
Search 


Secretariat, administered by the 


National and Rescue 
Department of National Defence 

¢ Canada-US. Bilateral Agreement on 
Cooperative R&D Concerning 


Counterterrorism 


Joint and cost-shared initiatives 
with other 
federal 


municipalities, and industry provide 


departmental and 
organizations, provinces, 
another source of funding. In addition, 
in 2004-05, financial support came 
from” the U.S. “Federal 
Administration (FAA) and Federal 


Motor Carrier Safety Administration. 


Aviation 


The Financial Overview on page 22 
provides a detailed breakdown of 
TDC’s funding and funding sources 
for 2004-05. 
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Aircraft icing 

Field testing was con- 
ducted in the past year to 
understand the effect of 
de/anti-icing fluids on 
the aerodynamic per- 
formance of aircraft. 
Tests involved takeoffs with actual air- 
craft as well as aircraft wings in labora- 
tory conditions. The work was part of a 
larger, ongoing research program into 
aircraft icing. Related work included 
endurance time testing, which involved 
testing commercially available de/anti- 
icing fluids and producing the holdover 
time tables that permit operators to cal- 
culate how long the fluids protect an air- 
craft in a variety of winter conditions. 
These tables, produced annually by 


Transport Canada in conjunction with 


the FAA, are the reference used around 
the world. 

Related work into airport deicing 
operations as well as sensors to detect 
the presence of ice on aircraft wings 
focussed on the development of inter- 
national standards through the Society 
of Automotive Engineers. Research 
also began into human factors aspects 
of ice detection. 

Airborne icing research focussed on 
understanding the problem caused by a 
phenomenon known as supercooled 


large droplets. The research, part of an 


i C/S Approval #: 102 
Serial Number: 12092 
Position Source: Internal GPS 
Auxillary Radio: 121.5 MHz 
Bits 107-110: Default 


| international effort by several aviation | 


| agencies including NASA and the 


eration with Environment Canada’s 


| Meteorological Service of Canada. 


| airlines wrapped up TDC-supported | 
| FAA, was undertaken by TDC in coop- 


_ Work included developing systems to | 
| Aerodrome operations 


_ remotely sense hazardous icing condi- 


tions as well as improving local weather | 


| forecasting at airports. 


| Flight data monitoring 


Regular downloading and analysis of 


Beacon Tester 


Paras | reer es | 


management programs. Two Canadian | 


programs of flight data monitoring dur- | 


ing the past year, while developmental 


work continued with two other airlines. 


A strategic plan was developed in coop- 


| eration with U.S. authorities for the 


| development of an integrated bird 


| strike advisory system. The plan incor- 


data routinely collected by flight data | 


recorders — one of the two so-called black 


| conducted by the FAA and the U.S. Air | 


| boxes carried aboard commercial aircraft | 


—can help detect potential maintenance 


or safety problems before they can cause 


| a serious problem. Transport Canada 


| other technologies as well as historical | 


| data on bird species, populations, and | 


encourages all commercial carriers to | 


develop flight data monitoring (FDM) 


programs as part of their safety 


porates TDC research efforts over the | 


past several years with similar research 


Force. The proposed integrated system 


will use radar, remote sensing, and 


migration patterns to produce national, 


regional, and local information similar | 


to weather forecasts. 


Beacon tester 

A research project completed 
this year has produced the most 
advanced 406 MHz emergency 
beacon tester available in the 
world. The final phase of work 
added the capacity to test a GPS- 
enhanced beacon. International 
regulations require regular test- 
ing of emergency position indi- 
cating radio beacons to reduce 
the number of false alerts and 
to ensure that beacons function 
properly when needed. This 
hand-held unit contains state- 
of-the-art digital circuitry in a 
miniature housing that plugs 
into a port of a personal digital 
assistant, which makes it com- 
pact and portable. 


Research continued into ways to 
improve security of the transportation 
system through technological innova- 


tion. In close collaboration with U.S. 


| security authorities, work progressed 
| in the development of advanced, reli- 
| able technologies for the detection of 
| explosives and other threats, the devel- 
| opment and evaluation of integrated 
| security systems, and the improvement 


of human-machine interfaces. 
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Marine Safety and Operations 
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Vessel positioning system for — 
the St. Lawrence Seaway locks 
Captains and pilots manoeuvre 
vessels through the seaway locks 
using visual observations and 
radio confirmations from lock 
operators. This project, begun 
in 2004-05, is developing 
additional tools that rely on — 
sensors and communication _ 
technology to help pilots adjust 
the speed of the vessel to stop. 
safely at the mooring position. 
Using this technology is intended 


= 

= to increase the safety and 

> ae : : 
= efficiency of mooring operations 
< in the locks. 
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Advanced radar for ice navigation 
Testing and data analysis of an | 
advanced radar system for ice naviga- | 
tion was under way. The system is | 
capable of detecting and tracking haz- 
ardous objects in heavy clutter. The 
Canadian Coast Guard is planning . 
to install an upgraded version of the | Terminal appointment system 


system on at least one of its vessels. | Opportunities exist to reduce green- 


The system also has applications for | house gas emissions from trucks 
search and rescue operations due to its | moving containers to and from port 


ability to distinguish hard-to-detect | terminals through more efficient 


objects in the water, such as people or | terminal and gate management, | 
life rafts. | improved gate clearance and cargo | 
processing, and optimized traffic 
flows. A study begun this year is 
quantifying the potential for emissions 
reduction at Canadian ports and will 
make recommendations to optimize 
the environmental aspect of intermodal 


operations. 


Escape, evacuation, and 

rescue systems 

After a set of performance-based 
design standards was developed to 
assist in the evaluation of escape, evac- 
uation, and rescue systems for offshore 
platforms, additional work was con- 
ducted this year to integrate standards 
for open water and polar regions. This 
phase of work is intended to create a 
unified standard to be presented even- 
tually to the International Maritime 


Organization by Transport Canada. 


Short-sea shipping study 
Short-sea shipping is an attrac- 
tive strategy for alleviating 
highway congestion, facilitating 
trade, improving utilization of 
the capacity of waterways, and 
reducing greenhouse gas emissions. 
Using the Halifax-Hamilton route 
as a case study, a project begun 


_this year is examining the feasi- 


bility of a short-sea container 


service. The study includes an 
examination of market potential 


as well as an evaluation of barriers 
and impediments, supply chain 


logistics, investment, and infra- 


structure options. 
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Road and Rail Safety 
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Highway-railway grade crossing 
safety 

Work conducted under the Highway- 
Railway Grade Crossing Research 
Program in 2004—05 included a study 
into the effectiveness of wayside horns. 
Wayside speakers at grade crossings as 
an alternative to locomotive horns 
offer the potential to respond to noise 
concerns in residential areas. Work 


also continued to develop a mathemat- | 4 wayside horn mounted on 


ical tool for identifying highway- | a pole at a grade crossing 


railway grade crossings with a higher | 


risk of collision, also called hot spots. | The system photographs the licence 
A pilot system was installed at a | plates of vehicles that fail to obey 

grade crossing in Alberta in a project | warning signals. 

aimed at evaluating the effectiveness of | A project completed this year 


automated enforcement technologies | examined the feasibility of using intel- 


| 
| 
in improving grade crossing safety. | ligent transportation system technolo- | 


| gies to provide in-cab warnings of 


oncoming trains to commercial drivers 
approaching a grade crossing. The 
researchers concluded that, while 
technically feasible, the idea was not 
cost-effective. 

Among the new work initiated 
this year was a project to examine the 
visual behaviour and conspicuity or 
effectiveness of grade crossing ele- 
ments from a human performance 
perspective. This project will examine 
elements such as sight lines, layout 
and configuration, markings, warning 
systems, and lighting, and make 
recommendations for improving 


overall safety. 


| Traffic-related electronic data 
| strategy 


Computer terminals were installed in 
several police vehicles in Alberta as 
part of a field test of software designed 
to collect traffic collision data while 
assisting police with ticketing and 
reporting functions. While police in 
many Canadian jurisdictions use 
electronic systems to collect collision 
data, there is not yet a way to compile 
and share this information on a regional, 
provincial, or national basis. The trial 
is intended to determine whether the 
Traffic 
(TraCS) meets the needs of Canadian 


jurisdictions. 


and Criminal Software 


academic stakeholders. Ground 


Railway Ground Hazard 4 
Research Program 
An agreement to establish a five- | 
_ year, $2 million collaborative | 
_ research program aimed at map- 
_ ping, analyzing, forecasting, and 
_mitigating natural hazards that 
affect railway safety was reached 
with industry, government, and 
hazard incidents such as land- 
slides, washouts, and avalanches 
are among the most costly of 
train movement accidents, in 
part because they often take | 
_ place in remote locations, result- 
ing in long service outage times. | 
- Projects under way include sur- 
_ veys using ground penetrating 
radar and an assessment of light 
detection and ranging (LIDAR) 

in ground hazard mapping. 


On-board recorders 

The test plan for the in-service phase 
of a project to study on-board | 
recorders for commercial vehicles was | 
completed. The project is intended to 
assess the technology’s capacity to 
improve the safety, compliance, and 
operations of motor carrier fleets. 
Development of the test plan included 
determining the parameters to be 
recorded, such as vehicle speed, 
weight, hours of service, and special | 
permits. Potential technologies and 


industry partners were also identified. 
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Intelligent Transportation Systems 


Bus location and 
communication system 
_ Preliminary tests were successfull 

conducted on key functions of — | 
an advanced communication and. 
location system with onboard 
_capability of calculating whether 
the bus is on schedule, The 
prototype system, installed on 
10 Winnipeg Transit buses, was — 
based on an automated passenger 
counting system already fitted 
that includes an on-board com- 
puter and a GPS receiver. Should 


> . 

- _ trials with the prototype prove 

Ca 0 . 

E successful, Winnipeg Transit 

à plans to equip its entire 535-bus _ 
< à : 
o) fleet. 
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| ITS R&D Plan for Canada 


DES responsible for technical man- | 


| agement of research projects on behalf 
| of Transport Canada’s: ITS. Office 
| under the ITS R&D Plan for Canada, 
| which is aimed at stimulating the | 
| development and deployment of intel- | 
| ligent transportation systems in | Web-based traveller 
| Canada. The program is composed of | information system 


R&D contracts, contribution agree- | 


| ments, and federal/provincial/territorial | its location and how far it travelled 


bilateral agreements. Many of the | since the previous ping. The testing | 
R&D contracts neared completion in | program was conducted in the Ottawa 
2004-05. | area under various traffic conditions. 
One project developed and tested a | The tests were very successful and 
| system that uses cellular telephones as | allowed researchers to identify areas | 
| traffic probes as a low-cost means to | where changes were needed to increase | 
monitor urban traffic conditions. The | the sophistication of the initial algo- 
system determines the speed of traffic | rithms used for computing traffic | 


| by “pinging” a cell phone to determine | speed. 


Larry Goldstein 


Canada 
Departures Départs 


Another 


| detailed conceptual model for a remote 


project developed a 


| controlled weigh station designed to 


| operate attended or unattended at any 


| time during the day as required. The 


| system allows a remote operator to 


pre-screen commercial 


dynamically and perform a more 


| detailed secondary screening function 


vehicles | 


| if desired. The researchers suggested | 


| that a system could be built with mini- 


mal technological development, as | 


| most of the subsystems exist as off-the- | 


| shelf technology. 


| lined for implementing a national tele- | 


| information service in Canada. 


A draft development plan was out- 


| lem of congestion at terminal gates and | 


phone 511-based traveller and weather | 


the 


requirements, addressing regulatory 


included defining 


This | 


functional | 


and legal requirements, and establish- 


ing the business model and institu- | 


tional framework for the system. The 


results of this project were used by the 


Canada 511 Consortium to support an | 


application for the use of the 511 tele- 


phone number nationwide. 


Contribution agreements under the | 


ITS +R&D Plan for Canada were 
announced in May 2004. These proj- 


ects included developing a vehicle | 
access management system for Ediport | 


in Halifax to resolve a growing prob- | 


to meet increasing demands for 


improved security. By relying on | 


vehicle transponder systems already in 


use elsewhere in the region, port | 


operators will be able to track the 


| entry and exit of commercial vehicles 


Traveller information system 
_ Design and development work 
has been completed on a proto- 
_ type advanced traveller informa- 
tion system (ATIS) for Greater 
Vancouver. The system will | 
_collect existing data, such as 


for all modes, including 
road, public transit, air, rail, and 
y, and border crossings. The - 
design incorporates the latest 
evolving tandards for data 
change, and a mocked-up Web 
ortal was created to provide a 
sisual context for the design. — 
‘Specifications for the deployment — 
of the regional ATIS and public 
Web portal have been completed, 
| and the next phase is being - 
initiated. 


from the ports various sites. The sys- 


| on traffic flow, but it may be used 
| eventually to develop a scheduling 
| system for commercial vehicles, to 
| provide advance notice of truck arrivals, 
| and for vehicle/load identification. 

Another project begun this year is 


| developing an advanced traveller 


schedules, and a 


2004-2005 


tem will initially collect information | 


ost 
wack 
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information system for Alberta. 
Researchers are adapting a U.S.- 
developed system in a pilot project to 
provide critical road, weather, and | 
traffic information for portions of the 
Calgary and Edmonton arterial road 
system and the major provincial high- 
way linking those cities. The system 
uses an intranet to allow various agen- 
cies to contribute updated information 
and a public Web site to display road 
work, weather, road condition, and 
traffic delay information. 

Work also began on an intelligent 
traffic signal pre-emption system to 
facilitate the movement of emergency 
vehicles and improve transit opera- 
tions through busy urban corridors. 
The system uses vehicle location 


technologies and can interface with 
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existing traffic management systems to 


| ease the passage of emergency vehicles | 


without serious disruption of traffic | 


flows along the affected route. 


Another project is developing an 


| OPC communications driver for ITS | 


equipment to ease integration of traffic | 


control equipment that uses one set of 


| communication standards (National | 


Transportation Communications for | 


ITS Protocol, or NTCIP) and traffic 
management systems that use another 
| (Supervisory Control and Data 
Acquisition, or SCADA). Field equip- 


ment, such as dynamic message signs, 


| traffic light controllers, and surveil- | 


lance cameras, are typically controlled 
using NTCIP, while SCADA-based 
systems rely on an interface known 


as OPC. 


ITS standards development 
TDC supports Transport Canada’s 


participation in several working | 


groups of the International Organi- | 


zation for Standardization committee 
related to intelligent transportation 
systems, with a focus on basic informa- 
tion exchange standards in the areas of 
freight safety, security and efficiency. 
Canada instigated development of 


standards that would allow the 


| electronic placarding of dangerous 


| goods, and in 2004-05 the develop- 


ment of standard messages progressed 


to the final stage of international adop- 


tion. Work also advanced in the devel- | 


|: opment of an electronic manifest for 


tracking freight from end to end of the 


supply chain. 


Incident detection testbed 

A testbed for evaluating auto- 
matic incident detection systems 
for use in advanced traffic 
management systems has been 
completed at the University of 
Toronto ITS Centre and Testbed. 
This new tool was validated with 
three current incident detection 
systems and is now ready to test 
new or improved systems using 
real-world traffic data fed directly 
into the centre from the two 


traffic management centres in 


the Toronto area. The testbed 
allows simultaneous evaluation 
of multiple systems designed to 
detect traffic problems and allow 
early intervention by authorities. 
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of operational changes related t 


Electric vehicle development 
Work began on a project to develop a 
lightweight urban parcel delivery 


! vehicle that features a composite mate- 


rial monocoque low-floor body and a 
zero-emission electric drive system. 
The long-term goal of this research is 
to produce a vehicle that is 36 percent 
lighter than an equivalent, conventional 
vehicle. Equipped with an electric 
drive with a range of 120 km, the 
electric truck would offer an energy 
efficiency close to 90 percent better 
than a conventional delivery vehicle. 
Planning was completed for the in- 
service phase of an evaluation of the 
Segway Human Transporter (HT). 
The study is intended to examine 
human and technical factors that may 


have an impact on the safety of users 


and pedestrians, to identify specific 
areas for their use, and to determine 
potential environmental benefits. The 
first phase of the project involved a 
technical and ergonomic assessment in 


a test area. 


Locomotive emissions 

Following earlier research that con- 
cluded that biodiesel fuels could be 
used as a fuel alternative by Canadian 
railway operators, a project completed 


this year conducted benchmark testing 
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of a variety of biodiesel blends to deter- 
mine their performance and emissions 
characteristics under controlled labo- 
ratory conditions. Six blends were 
tested and found to reduce various 
kinds of emissions to varying degrees. 
The researchers recommended three 
for further evaluation in actual diesel 


locomotives. 


Fuel safety 


In anticipation of the introduction of | 


hydrogen-powered vehicles, the inter- 
national community is rapidly devel- 
oping standards and regulations for 
the design and use of hydrogen vehicle 


fuel systems. A project completed in 


2004-05 surveyed the current state of | 


knowledge and developments con- 


cerning safety standards or guidelines 


Engine used for 
benchmark testing 
diesel fuel blends 


related to fuel systems in hydrogen- 


fuelled vehicles. This work will pro- 
vide the technical background to allow 
active Canadian participation in the 
development of international regula- 


tions. 


Marine emissions program 

A water injection system designed to 
reduce NOx emissions from older 
diesel engines underwent additional 


field trials. The system was installed 


2004-2005 


Port of Vancouver 


EDC ANNUAL REVIEW 


aah 


aboard the Oceanex vessel MV Cabot 
in an earlier phase of the program, 
which determined that it had the 
potential to significantly reduce emis- 
sions with little or no fuel penalty. This 
round of tests was intended to deter- 
mine the long-term effects of such a 
system on engine performance and 
fuel consumption. 

A NOx emissions study was also 
launched to better understand the 


mechanism by which water injection 


reduces NOx emissions. The intent of | 


the study is to explain the process, 
mechanism, and impact of water 
injection on emissions reduction and 


engine operation. 


A study into the feasibility of using 
data routinely collected by flight data 
the overall: | 


has 
determined that it has the potential to 


recorders to monitor 


performance of an aircraft 
reduce fuel consumption and emis- 
sions by as much as 5 percent, in 
addition to identifying potential safety 
issues. Total aircraft performance 
modelling (TAPM) involves taking 
data collected from an aircraft’s black 
box, inputting it into a computer 


model, and comparing the results 


against an established baseline. 
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Initial in-service testing was conducted 
on an instrument package developed 
to help understand the forces a railway 
car carrying dangerous goods may be 
regularly exposed to. Coupling and 
uncoupling tank cars produce jolts that 
stress various components, including 
the tank itself. Testing was conducted 
using a single instrumented tank car. 
Based on the results of these tests, the 
instrument package is being refined 
and will be fitted on as many as three 
cars for up to six months of additional 
in-service testing. This will complete 


development of the system. 


Plastic drums that carry U.N. specifi- 
cation labelling for the transport of 
dangerous goods were purchased from 
a variety of manufacturers for testing 
to determine whether in fact they meet 
the standards. Drop tests and internal 
pressure tests found that the drums 
met the specifications. This study is a 
follow-up to a 1985 study that found 
not all packaging was capable of 


meeting the U.N. standard. 


Revised tank car thermal model 


A new computer thermal model 
of a railway tank car has been 
developed that can analyse 
insulation defects to determine 
the risk of failure in the case 

of derailment and fire. The 
Insulation Defect Analyzer 2.1 

is able to predict pressure release 
valve pop time, tank pressure, 
wall and jacket 

id time to failure 


in reasonable agreement with 


fire test results. The model can 
be used to determine priorities 
in repairing tank cars that may 


carry dangerous goods. 
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measured g forces aboard buses 


design and installation. Crash tests 
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Assessment of g forces on rear- 
facing wheelchair securement 
systems in transit buses 
Rear-facing securement systems 
offer significant advantages for 
both passengers and transit 
authorities. A research project 


to help create standards for their 


using retired buses measured accel- 
erations that a wheelchair would 
experience during a collision. 

Floor accelerations were measured 
on a variety of bus types as they 
manoeuvred over a set course. Sled 
tests were also conducted using a 
mock-up of a rear-facing wheel- 
chair stall. Data collected will help 
industry produce safe, accessible 
buses, and help transit operators 
in purchasing decisions. 


After an earlier research project found 


that failures of attention and percep- | 
tion contribute to accidents by older 
drivers, a research project evaluated a 
variety of ITS technologies intended to 
help. In particular, researchers tested 
systems that present traffic warning 
signs inside the car using a heads-up 
display system. Comprehension and 


perceived usefulness of the in-vehicle 


signs varied by age and context. Signs 
that provided information about | A system that uses a heads-up 
upcoming actions, such as stopping or | display to provide in-vehicle 

changing lanes, were valued more by AE 


older drivers. 


Development of a test protocol for a 


field trial of a fatigue management 
program for commercial drivers was 
completed in 2004-05. The operational 
trials will involve volunteer motor 
carriers in Alberta, Quebec, and the 
US. In earlier phases of the project, 
the prototype fatigue management 
program, including educational 
materials and training modules, was 
developed and tested. The project 
forniss spate: of “a; joint “research 
agreement with the U.S. and involves 
a variety of Canadian provincial 
governments, agencies, and industry 


groups. 


Following up on earlier studies on 
fatigue and aircraft maintenance tasks 
and on airline pilot fatigue, work was 
under way to help aircraft operators 
and maintenance companies develop a 
fatigue 
(FRMS). The project involves develop- 
ing a set of pre-approved methodolo- 
gies, policy 
materials, and other tools that opera- 


risk management system 


templates, training 


tors can use themselves. 


Technological aids for reducing 
commercial driver fatigue 

A project tested the effectiveness 
of a variety of technologies 
developed to help commercial 
truck drivers manage their 
fatigue. Trucks in Canada and the 
U.S. were fitted with four differ- 
ent devices and tested under the 
hours-of-service rules in each 
country. The devices were found 
to improve alertness and reduce 
drowsiness, particularly at night. 
Drivers also tended to sleep more 
on their days off. This project 
was conducted under a joint 
research agreement between 


Transport Canada and the U.S. a 

Federal Motor Carrier Safety : 

Administration. + 
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Technology Transfer 


In its role as a catalyst for innov 


ae DC actively encour : 


TDC regularly organizes workshops 
and meetings that draw participants 
from across the country and around the 
world to share the results of research. 
The Third International Meeting on 
Aircraft Performance on Contaminated 
Runways, discussed in more detail on 
page 4, brought together experts from 
industry, government, research centres, 
and regulatory agencies from around the 
world. TDC also organized the Sixth 
Annual Workshop on Highway- 
Railway Grade Crossing Research in 
November 2004. The workshop drew 
more than 120 participants for two days 
of meetings in Montréal. Sponsored by 
Direction 2006, the 
workshop was designed 


Canada 


‘aes alts Canadian and US. gov- 


Sixth Workshop on 


Highway-Railway 


ons EE ernments, research insti- 


to give representatives of | 


tions an opportunity to provide input to 
the Highway-Railway Grade Crossing 
Research Program. TDC published the 
proceedings on CD-ROM. 

TDC assisted in the organization of 
the Seventh Global Aviation Information 
Network (GAIN) World Conference 


held in Montréal in September 2004. : 


GAIN is an industry-led initiative aimed 
at improving the collection, analysis, and 
sharing of safety information worldwide. 
The conference drew approximately 250 
representatives from airlines, equipment 
manufacturers, employee associations, 
civil aviation authorities, the military, 
and universities from 30 countries. 
GAIN working groups also used 
TDG : facilitieses for meetings: sy la 
December 2004, Working Group C 
met with representatives from the 


International Civil Aviation Organi- 


Compte rendu da Sirtme tutes, and rail carriers, | zation, the International Air Transport 


atelier sur La recherche sur 
les passages à niveau 


suppliers, and associa- | Association, and the U.S Federal 


Intellectual Property 

TDC acts as the department's 
advisor on intellectual property 
(IP) matters, developing policies, 
representing the department in 
the formulation of government- 


_ wide policies, and providing 
_ information sessions and training. 


TDC provides advice and assis- 
tance in assessing, protecting, 


| promoting, and commercializing 


IP; manages an IP information 
system; tracks licensee obliga- 
tions; and administers the 
Awards to Inventors Program. 


| Aviation Administration to discuss 


| development 


of an international 


| standard for sharing aircraft safety data. 


co-sponsored the 6 


ists in Edmonton, Alberta, in 


approximately 200 professionals from 


across Canada to share knowledge and 


Information Resource Centre/ 
| Library 
_ In addition to providing TDC 


staff with information support, 


| the information resource centre 
| responds to inquiries from 
| researchers across Canada as well 


as other government departments 
and the international transporta- 


| tion research community. It is 
. a key partner in the Canadian 


Transportation Research Gateway, 
a Web-based collection of 


| resources on transportation 


_ research in Canada. The centre 

_ also contributes to national and 

| international transportation data- 
| bases and information sources. 


| working groups in October 2004. These | 


| fluids, develop and review testing pro- 


Through TDC, Transport Canada | 


groups oversee testing of new deicing 


| tocols, define new research areas, and | 
develop standards related to aircraft 
deicing activities. Members are drawn | 


| from airlines, aircraft and equipment 


| May 2004. The workshop attracted | 


manufacturers, employee associations, 


civil aviation authorities, and research 


| centres from around the world. 


| experience related to assessing driving | 


skills, training drivers, licensing and 
regulations, and prescribing vehicle 


modifications for drivers with disabili- 


| ties. Workshop proceedings were pub- 


lished on CD-ROM by TDC. 
TDC professional staff are involved 


in a broad range of international R&D 


data 


initiatives and the organization regular- 


ly plays an important supporting role. 


TDC hosted meetings of four 


t | standing of how the program works and 


subcommittees and 


TDC hosted the 


for existing and potential new partici- 
pants in Transport Canada’s flight 
(FDM) 


at Transport Canada headquarters in 


monitoring program 


Ottawa in May 2004. The meeting was 


organized for airline operators who have 


an FDM program and for those inter- | 


ested in implementing one. The meeting 


was a chance to gain a clearer under- 


Transport Canada’s role. 


Communications 


_ Documentation and dissemina- 
. tion of information about TDC's 


research program is the responsi- 
bility of the Communications 
Unit. Technical reports docu- 
menting the results of research 
projects are made available on 
TDC's Web site, which also 


includes project descriptions, 
report summaries, TDC news, 


and a list of publications. 


_ The unit also produces reports, 
papers, presentations, exhibits, 


and proceedings from meetings 


and workshops. 


2004-2005 


N 
sd 


TDC regularly receives 
om i and in 
Canada and abroad. For example, 
TDC played host to a meeting of the 
executive committee of the Comité 
Interrégional pour le Transport des 
Marchandises (CITM) in March 2005. 
CITM, which includes representatives 
from government and industry, was 
established to carry out a strategic 


action plan for goods transportation in 


| the Greater Montréal region. 


A group of 19 senior road and com- 


munications engineers, researchers and 


| administrators from China visited TDC 


| in April 2004, to study how transporta- 


tion research projects are originated, 
selected, and managed. Another delega- 
tion of eight transportation officials and 
experts from China’s Hunan province 
visited TDC in September 2004 to study 
transportation planning, construction, 


and management. 
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Financial Overview 


Figure 1 illustrates the impor- 
tance of external funds and 
contributions to TDC’s research 
program. External funding and 
in-kind contributions totalled 
$5.9 million in 2004-05, 
boosting the overall value of 
the research program by nearly 


60 percent. 


Figure 2 provides a breakdown 
of R&D funding by mode or 
program area. R&D funding in 
the air mode reflects TDC's 
leading role in winter aviation 


operations research. 


Figure 1 
R&D Funds and Contributions by Mode / Program Area and 
Funding Source 


(Millions of dollars) 


ri Transport Canada 
Marine 

Pe External 

M Contributions 
Multimodal E 


Total: $10 million ° 


Figure 2 
R&D Funding by Mode and Program Area 


(Percentage of 2004-05 funds) 


Air Safety 


Marine Safety and Operations 


Security 


Energy and Environment 


Road and Rail Safety 


Transport of Dangerous Goods 


Human Factors 


Accessibility 


Intelligent Transportation Systems 


Total: $6 million 


2004-2005 
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TDC's research program funding 
represents an investment in the 
Canadian transportation system. 
Figure 3 illustrates the strategic 
benefits targeted by the research 
program in 2004-05. These benefits 
include enhancing transportation 
safety and security, increasing 
efficiency, and improving environ- 
mental performance. The research 
program also serves to promote 
innovation in transportation 
through the development 

and deployment of advanced 


technologies. 


TDC contracts out its research 
program to a variety of 
organizations in the public and 
private sectors, as presented 
in Figure 4. 


' Figure 3 


R&D Strategic Benefits 


(Percentage of 2004-05 funds) 


Improved safety 
and security 


Development of 
policy, regulations, 
and standards 


Improved 
technology base 


Energy and 
environment 


Improved service, 
productivity, and 
efficiency 


0 10 20 30 40 50 


Figure 4 
R&D Performing Organizations 
(Percentage of 2004-05 funds) 


Consultants 


Industry: 
manufacturers, 
operators, etc. 


Government 
agencies 


Universities, 
non-profit 
institutes 


20 30 40 


Executive 
Executive Director 


R&D Office (Ottawa) 

Chief, Research Policy and Coordination 

Acting Chief, Strategic Planning and 
Technology Transfer 


Research Officer 


Advanced Technology 
Chief 

Senior Development Officer 
Senior Development Officer 
Senior Development Officer 
Senior Ergonomist 


Special Programs 
Chief. 

Senior Development Officer 
_ Senior Ergonomist 

Senior Project Officer 
Senior Project Officer 


Technology Applications 
Chief — | 

Senior Development Officer 
Senior Development Officer 
Senior Project Officer 
Senior Research Officer 


Transportation Systems Technology 


Chief 

Senior Development Officer 
Senior Development Officer 
Junior Engineer 


André Lapointe 


Michael A. Ball 
John Kane 


Adam Mohamed 


Howard Posluns 
Barry B. Myers 


Angelo Boccanfuso 


Frank Eyre 
Isabelle Marcil 


Brian Marshall 
Pierre Bolduc 
Valérie Gil 
Claudine Dubé 
Bob Brown 


Sesto Vespa 
Claude Guérette 
Paul Lemay 
Anthony Napoli 
Alex Vincent 


André Taschereau 


Charles Gautier 
Ernst Radloff 
Leo Gong 


as at 31 March 2005 


| 
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| National and International Committees _ FAA Aviation ee Advisory Council 
. Ice Protection Harmonization Working Group: Barry B. Myers 


_ Aircraft Icing Research Alliance | “ Se a - 


| federal Aviation Adminicroten dole: Aviation 


_ Airports Council International — Europe Authorities-Transport Canada Research Collaboration. 
Technical and Operational Safety Committee: . Human Factors Technical Team: Isabelle Marcil - 
Angelo Boccanfuso _ Icing Research Technical Group: Barry B. Myers 


ae R&D oe Committee: ee B. a oe 


ASTM International 


. Subcommittee E-17.22/96.1, Task a on à Preparation ¢ of Global Aviation informacion Network (GAIN) | 
Standard - International Runway Friction Index: — Working Group C on Global Information a Prototypes: 7 
Secretary: Angelo Boccanfuso Co- chair: Howard Posluns a 
_ Subcommittee E-17.22/97.2, Task Group on Preparation of | _ | 
| Standard - Pavement Surface Classification: oo _ International Aviation Security Human Factors Technical . _ 
Angelo Boccanfuso | Advisory Group creme) a 
_ Subcommittee E-17.14, Task Group on Terminology of Isabelle Marcil 
Standards: ce . 
Chair: Angelo Boccanfuso — International Aviation Snow Symposium 
—. R&D Committee:  . 
Association aubécorse du transport et fe routes (Auk) oe ae Boccanfuso. io a 
Intelligent Transportation Systems Committee: — a To oo 
Pierre Bolduc | Ipteraatondl Conference on | Fulique Management: in 
| Transportation Operations _ 
Canada 511 Consortium Conference co-chair: a Vespa 


Pierre Bolduc 
a À International Polar Year, Canadian Steering Committee 


 Canada-U.S. Cargo Security Project | André Taschereau . 
Operations Protocol and Technical Working Group: ne 
Howard Posluns | Marine Shore Power Supply Steering Committee 


André Taschereau 


Canadian Marine Advisory Council : 
_ Charles Gautier, Ernst Radloff, André Taschereau Minister's Advisory Committee on Accessible Tanspotation a 
' | Brian Marshall _ 


Canadian Space Agency 


Global Navigation Satellite System Focus Group: __ NAFTA Land Transportation Standards Subcommittee/ 
Howard Posluns Transportation Consultative Group 4: Science & 
Technology 
Canadian Strategic Highway Research Program Co- chair: Brian Marshall 


Executive Committee: Brian Marshall | 
: National Search and Rescue 121.5 MHz Phase-Out 


Canadian Transportation Agency _ Planning Committee 

_ Accessibility Advisory Committee: Brian Marshall _ Howard Posluns 
Centre for Electric Vehicle Experimentation in Québec Ninth International Level Crossing Safety and Trespass 
Board of Directors: Claude Guérette _ Prevention Symposium 


Technical Program Committee: Sesto Vespa 
Centre for Risk Assessment and Geohazard Studies 
Technical Committee: Paul Lemay _ Railway Research Advisory Board 
Management Committee: Sesto Vespa Sesto Vespa, Paul Lemay 


Direction 2006 
Research Committee: 
Sesto Vespa, Paul Lemay, Anthony Napoli 


ENTERPRISE Group 
Executive Board: Brian Marshall 


| | SAE - International Committee on Aircraft. Ground 
De/Anti-Icing (G12) 
Steering Committee: Barry B. Myers, Frank Eyre 


| Holdover Testing Subcommittee: 


Chair: Barry B. Myers — 

HOT Working Group: 

Chair: Barry B. Myers 

Fluids Subcommittee Working Group: Barry B. Myers 
. Methods Subcommittee: Barry B. Myers 

. Liaison for ICAO and IATA: Barry B. Myers 
Aerodynamics Working Group: Barry B. Myers | 


. Equipment Subcommittee: Frank qe : 


J Facilities Subcommittee: 
Secretary: Frank Eyre 


. Ice Detection Subcommittee: 


Co- chair: Frank Eyre 


| Regulatory Approval Working FP Frank Eye, iebele 
Marcil 


. Future Deicing Technology Development Subcommittee: 


2 Frank Eyre 


; ae Railway Ground Hazard Research ae 
. Workshop — 8 
_ Organizing Committee: Paul Le Lemay. 


| Seventh World Congress on Railway Research 
_ Montréal Planning Committee: Sesto Vespa 


Technical Eo annie Sesto Vespa 


L Standards Council of Canada 


a Coe oy Committee for Iso TC204: Brian Marshall 


; Strategy to Reduce Impaired Driving 2010 


| Working Group on Fatigue: 
. of -chair: Valérie Gil. 


nt maritime du Québec - Infrastructure intégrée 


. d'informations maritimes 
_ Steering Committee: André Taschereau 
_ Technical Advisory Committee: Charles Gautier 


| TRANSED 2007 
Organizing committee: ere Gil 


| Transportation Dares Working Group 
Border Information Flow Architecture Working Group: 
Pierre Bolduc 


 U.S.-Canadian Bilateral Agreement on Cooperative R&D 
_ Concerning Counter-Terrorism — 
Howard Posluns 


U.S. Transportation Research Board (TRB) 
Aircraft/Airport Compatibility Committee: Barry B. Myers 
Committee on Surface Properties-Vehicle Interaction: 

Angelo Boccanfuso 
Transportation Energy Committee: Michael A. Ball 
Board Member: Angelo Boccanfuso 


Windsor Workshop — 
(Transportation Technology and Fuels Forum) 
Planning Committee: Michael Ball 


| Papers and Presentations 


| Validation of an Operational AEI/OCR System 
Paper delivered at the ITS America 14th Annual Meeting and 
_ Exposition 


San Antonio, Texas, April 2004 
Ernst Radloff 


_ Marine Vessel Emissions Reduction 


a Presentation at the Shipboard Energy Technologies 
= Workshop 


Sacramento, California, April 2004 
_ Ernst Radloff 


| Review of the Most Promising Safety Devices 
_ Presentation at the Third Canadian Conference on School 
_ Transportation — 


Quebec City, Quebec, May 2004 
_ Paul Lemay 


: Marine Emissions Control Technologies to Lower GHG 
_ Presentation at the Windsor Workshop (Transportation 
_ Technology and Fuels Forum) 


Toronto, Ontano, June 2004 
Ernst Radloff 


| Water Injection Technology to Lower Emissions and Short 
_ Sea Transport Comparison 

Presentation at the Second Pollution Abatement Workshop 
| (PAWS) 2004 


Montréal, Quebec, July 2004 
Ernst Radloff 


Low-cost 406 MHz Emergency Locator Transmitter (ELT) 


Presentation at the Canadian Owners and Pilots Association 


(COPA) annual conference, technical exhibit 


Fredericton, New Brunswick, July 2004 
Howard Posluns 


_ Dimensions of Innovation in Transportation 
Presentation at the Transportation Association of Canada 
(TAC) annual conference 


Quebec City, Quebec, September 2004 
André Lapointe 


| Transport Canada Aviation Ground Icing R&D Activities 


Presentation to the JAA/FAA/TC Joint Research Coordinating — 


| Committee 


Gatwick, UK, September 2004 
Barry B. Myers 
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Technology and Human Factors: Engineering for Human 
Performance 
Presentation at the Operation Lifesaver annual conference 
Aylmer, Quebec, September 2004 
Sesto Vespa 


| Overview of the Joint Winter Runway Friction 
! Measurement Program 


Presentation at the Airports Council International-Europe 
Technical and Operational Safety Committee Meeting 
Warsaw, Poland, October 2004 
Angelo Boccanfuso 


Draft Evaluation Framework for Incident Reporting 
Collection Software 

_ Presentation at the National Collision Database Project 
| Group Workshop 


Ottawa, Ontario, October 2004 
Sesto Vespa 


The National Safety Code and Onboard Recorders — 
What Are the Impacts? 

Presentation at the Canadian Council of Motor Transport 
Administrators Compliance and Regulatory Affairs 


Committee 


Ottawa, Ontario, November 2004 
Sesto Vespa 


__ TCPP Personality Profile 


Presentation at the Fourth Triennial International Fire and 
Cabin Safety Research Conference 

Lisbon, Portugal, November 2004 

Angelo Boccanfuso 


Marine Emissions R&D Program 


Presentation at Charting the Course: Marine Fuel Efficiency 
and Emissions Conference 


Toronto, Ontario, January 2005 
Ernst Radloff 


History of the Joint Winter Runway Friction Measurement 


_ Program 
Presentation at the FAA/JAA/TCCA R&D Coordination 
| Meeting 


Palm Beach, Florida, January 2005 
Angelo Boccanfuso 


Rail R&D Initiatives: Overview of recently completed 
and on-going projects 
Presentation to the Railway Association of Canada, 
Safety and Operations Management Committee 
Montréal, Quebec, February 2005 
Sesto Vespa 
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